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SYSTEMAND METHOD FOR DETERMINING 
END-TO-END SPEECH QUALITY OF 
MOBILE TELEPHONE DEVICES 

FIELD OF THE INVENTION 

0001. The present invention generally relates to systems 
and methods for evaluating communication devices, and 
more particularly to systems and methods for determining the 
speech quality provided by a mobile telephone device com 
municating through a mobile telephone network. 

BACKGROUND OF THE INVENTION 

0002 Mobile telephone devices have become ubiquitous 
in our Society. Unlike conventional landline telephones, 
which typically operate in a home, office, or other relatively 
quiet environment, mobile telephone devices are Subjected to 
use under varying radio environments. One challenge to those 
designing mobile telephone devices is to design the telephone 
devices to provide the desired speech quality even when the 
user is using the telephone device in a poor radio environ 
ment. Further, wireless network operators also want users of 
their network to use telephone devices that provide adequate 
speech quality in all radio environments to ensure that the 
user has a satisfactory experience using the wireless network. 
Thus, there are numerous parties who desire to test the quality 
of speech provided by a mobile telephone device. 
0003. There are, however, a wide variety of telephone 
devices used for communicating over wireless mobile tele 
phone networks. As used herein, the phrase “telephone 
devices” and “mobile telephone devices” is meant to include 
mobile telephones and associated accessory communication 
devices that operate with a mobile telephone such as, for 
example, wired and wireless headsets and earpieces that 
include a microphone or other audio input mechanism. With 
the proliferation of mobile telephone devices, many designs 
of telephones and accessories have evolved. The different 
designs of telephone devices result in different performance 
characteristics for each telephone device. Various design 
characteristics may impact the quality of the speech provided 
by a telephone device and its ability to render speech of 
Sufficient quality in varying radio environments. For 
example, the radio front-end of the telephone device, which 
drives, in part, the radiated performance (a devices ability to 
receive and transmit radio signals) of the device may posi 
tively or negatively impact the speech quality in various radio 
environments. Another factor may be the device's capability 
to cancel interfering radio signals from wanted radio signals 
in order to reduce the signal-to-noise ratio and thereby 
improve speech quality. As a result, the many different mobile 
telephone devices, including mobile telephones and associ 
ated accessories Such as headsets and earpieces, have varying 
performance characteristics due to their design. Thus, differ 
ent telephone devices operating in the same radio environ 
ment provide different speech quality. 
0004 One of the challenges of measuring speech quality 
for telephone devices is to objectively compare the speech 
quality of the mobile listener and the landline listener in near 
real time for a field-based tester of such devices. Thus, the 
present invention provides methods and systems to objec 
tively measure and compare landline listener speech quality 
and mobile listener speech quality in near real-time for a 
tester of telephone devices that is located at either the mobile 
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listener end or the landline listener end. These and other 
advantageous may be provided by one or more embodiments 
of the present invention. 

SUMMARY OF THE INVENTION 

0005. The present invention provides a system and method 
for determining the speech quality of a mobile telephone 
device is provided. In one embodiment the method comprises 
providing test speech to the telephone device configured to 
transmit signals representing the first test speech through a 
mobile telephone network by a first computer; receiving, at a 
second computer, signals representative of the first test 
speech via a communication path that includes the mobile 
telephone network; determining the speech quality for the 
received signals representing the first test speech; storing data 
of the first speech quality in memory; and receiving the data 
of the first speech quality at the first computer. In addition, the 
method may include retrieving a second test speech from a 
memory of the second computer, transmitting the second test 
speech through the mobile telephone network for reception 
by the mobile telephone device; and determining a speech 
quality for the second test speech received by the mobile 
telephone device by the first computer. 
0006. The invention will be better understood by reference 
to the following detailed description taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007. The invention is further described in the detailed 
description that follows, by reference to the noted drawings 
by way of non-limiting illustrative embodiments of the inven 
tion, in which like reference numerals represent similar parts 
throughout the drawings. As should be understood, however, 
the invention is not limited to the precise arrangements and 
instrumentalities shown. In the drawings: 
0008 FIG. 1 is a block diagram of an example field test 
system for determining speech quality of a mobile telephone 
device according to an example embodiment of the present 
invention; 
0009 FIG. 2 illustrates an example method for determin 
ing speech quality of a mobile telephone device communi 
cating through a mobile telephone network, according to an 
example embodiment of the present invention; and 
0010 FIG.3 illustrates another example method for deter 
mining speech quality of a mobile telephone device commu 
nicating through a mobile telephone network, according to an 
example embodiment of the present invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0011. In the following description, for purposes of expla 
nation and not limitation, specific details are set forth, Such as 
particular networks, communication systems, computers, ter 
minals, devices, components, techniques, telephone devices, 
mobile telephones, accessory devices, simulators, earpieces, 
headsets, telephone handsets, data and network protocols, 
Software products and systems, operating systems, develop 
ment interfaces, hardware, etc. in order to provide a thorough 
understanding of the present invention. 
0012 However, it will be apparent to one skilled in the art 
that the present invention may be practiced in other embodi 
ments that depart from these specific details. Detailed 
descriptions of well-known networks, communication sys 
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tems, computers, telephone devices, mobile telephones, 
accessory devices, simulators, earpieces, headsets, telephone 
handsets, terminals, devices, components, techniques, data 
and network protocols, software products and systems, devel 
opment interfaces, operating systems, and hardware are omit 
ted so as not to obscure the description of the present inven 
tion. 

0013. According to an embodiment of the present inven 
tion, the speech quality of a mobile telephone device. Such as 
a mobile telephone, is determined. As used herein, “mobile 
telephone” means a telephone configured to communicate 
over a mobile telephone network. Other telephone devices 
include mobile telephone accessories (e.g., a wired or wire 
less) such as an earpiece, headset, speaker phone (e.g., that 
includes a microphone and which may be, for example, in an 
automobile, or other device), or other such device. A mobile 
telephone, also sometimes commonly referred to as a cell 
telephone, is a long-range, mobile electronic device used for 
mobile communications. In addition to providing the stan 
dard Voice function of a telephone, many mobile telephones 
may support additional services such as SMS for text mes 
saging, email, packet Switching for access to the Internet, and 
MMS for sending and receiving photos and video. A conven 
tional mobile telephone may wirelessly communicate via a 
cellular network of base stations (cell sites), which is con 
nected to the public switched telephone network (PSTN). A 
“mobile telephone device.” as used herein, may be configured 
to include a mobile telephone alone or in combination with a 
mobile telephone accessory. 
0014. As is known in the art, speech quality may be deter 
mined by analyzing received speech via Suitable algorithms 
to determine a mean opinion score (MOS). The present inven 
tion may be used to determine the speech quality for one or 
more mobile telephone devices communicating with a land 
line-listener through a mobile telephone network in real-time 
or near real-time. In particular, the speech quality of commu 
nications received at a mobile telephone device and speech 
quality of communications transmitted from the mobile tele 
phone device may be determined. The same mobile telephone 
device may be tested at various locations within a given 
mobile telephone network to determine how well the device 
performs in various real-time (or near real-time) field test 
environments for the given network. Similarly, different 
mobile telephone devices and different device configurations 
for a given mobile telephone may be tested at one or more 
locations within a mobile telephone network to compare how 
well the devices or device configurations perform. Further, 
testing may be performed for different mobile telephone 
devices in different mobile telephone networks to determine 
and comparehow well the mobile telephone devices perform 
among the different networks. 
0015. According to one example embodiment of the 
present invention, a mobile telephone device may be tested in 
an end-to-end, Substantially real-time field test environment. 
In particular, test speech may be transmitted from a land-line 
test device through a mobile telephone network to the mobile 
telephone device being tested. Test speech also may be trans 
mitted from the mobile telephone device to the land-line test 
device. For example, a test operator in the field may couple a 
Voice quality test apparatus to the mobile telephone device to 
process the received test speech and to retrieve and transmit 
test speech. Further, the Voice quality test apparatus may be in 
communication with another voice quality test apparatus 
coupled to the land-line device. Such as through the internet. 

Apr. 30, 2009 

Such end to end communication allows for substantially real 
time field testing and evaluation of a mobile telephone device. 

End-to-End Field Test Environment 

0016 FIG. 1 shows an example embodiment of an end-to 
end field test environment 100 for measuring speech quality 
of a mobile telephone device 102. The test environment 100 
may include the mobile telephone device 102 being tested, 
along with test equipment and one or more communication 
networks. The test equipment may include a land-line device 
104, a voice server 106 and one or more voice quality test 
apparatuses (VQTA) 110. While the land-line device, voice 
server 106, and VOTA 110a are separate devices in the illus 
trative description below, in practice they may comprise only 
one or two separate devices. For example, the PSTN 109 may 
be connected to the voice server 106 (having a plurality of 
phone numbers) directly (without a separate telephone acting 
as landline device 104), which acts as (and has integrated 
therein) a landline device. Similarly, the voice server 106 may 
provide the functionality of the VOTA 110a. 
0017 Test speech communications may occur between 
the mobile telephone device 102 and the land-line device 104 
via one or more communication networks, including a mobile 
telephone network 108. By end-to-end field testing, it is 
meant that test speech may be communicated from the land 
line device 104 to the mobile telephone device 102 to deter 
mine the speech quality in one direction, and may be com 
municated from the mobile telephone device 102 to the land 
line device 104 to determine the speech quality in the opposite 
direction. In some embodiments, a data communication path 
via the internet 120 also may be present test results to the field 
personnel, thereby allowing substantially real-time field test 
1ng. 
0018. At the land-line end of the test environment 100, test 
speech source files 114a may be present in the memory 112a 
of the voice quality test apparatus 110a. The voice quality test 
apparatus 110a may control the voice server 106 to produce 
(either audibly or electronically) the recorded test speech 
source file 114a into the land-line device 104. The test speech 
is then communicated to the mobile telephone device 102. 
Specifically, signals representing the test speech are transmit 
ted to the mobile communication device 102 through a path 
that includes, at least in part, the mobile telephone network 
108. The mobile telephone network 108 may be a radio net 
work made up of a number of radio cells (or just cells) each 
served by a fixed transmitter, known as a cell site or base 
station. These cells are used to cover different areas in order 
to provide radio coverage over a wider area than the area of 
one cell. Typically, the mobile telephone network 108 is con 
nected to the public switched telephone network (PSTN) 109. 
Thus, the path of the signals representing the test speech may 
comprise a combination of the public switched telephone 
network 109, the mobile telephone network 108 (such as 
those based on any of the following telecommunication stan 
dards: AMPS, D-AMPS, CDMA2000, GSM, GPRS, EV-DO, 
UMTS, G1, G1.5, G2, and G3), a broadband communication 
network, a VoIP network, and/or another wired or wireless 
network capable of communicating analog Voice or digitized 
Voice communications. 
0019. At the land-line end, the voice server 106 may 
include an audio amplifier. The land-line device 104 may be 
coupled to, or form part of the voice server 106. The remote 
Voice quality test apparatus 110a may be a computer device, 
or the like, which is communicatively coupled to the voice 
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server 106. The voice quality test apparatus 110a may include 
a processor for executing program code and memory 112a for 
storing program code (e.g., for conducting tests), test speech 
source files 114a, files of received test speech 116a, and test 
results files 118a. The voice quality test apparatus 110a may 
use the same test speech source files 114.a for the testing of 
different mobile telephone devices 102 or of the same device 
at different times or locations. Using the same test speech 
Source files may provide a degree of standardization to the test 
procedures and allows test results to be compared meaning 
fully. 
0020. During a test procedure, the test speech source files 
114a may be played by an audio player (e.g., software) 
executed by the voice quality test apparatus 110a to provide 
audio signals to the voice server 106. The voice server 106 
may amplify the received test speech signals, which are audi 
bly produced for reception by the land-line device 104 for 
communication over the mobile telephone network 108. The 
Voice quality test apparatus 110a may be used to control the 
amount of amplification provided by the voice server 106. In 
another embodiment the amplification may be independently 
controlled by an operator. By controlling the amplification, 
the Volume of the test speech communicated to (or the ampli 
tude of analog signals provided to) the land-line device 104 to 
the mobile telephone device 102 may be controlled. In an 
alternative embodiment, the voice server 106 may include an 
audio player and audibly produce the test speech Source file 
114 under control of the test quality apparatus 110a. In still 
another embodiment, the test speech files need not be audibly 
produced. Instead the test speech source files may be played 
by an audio player and transmitted onto the PSTN 109 or 
mobile telephone network 108) directly as an analog or digital 
signal (if appropriate). 
0021. At the mobile telephone device 102 end of the test 
environment 100, the mobile telephone device 102 may be 
communicatively coupled to another voice quality test appa 
ratus 110 such as a portable voice quality test apparatus 110b. 
The test speech received at the mobile telephone device 102 
may be communicated as an analog signal to the Voice quality 
test apparatus 110b and converted to a digital format and 
stored in memory of Voice quality test apparatus (VQTA) 
110b. 
0022. The voice quality test apparatus 110b may be a 
portable or handheld computing device, or the like (e.g., a 
laptop computer, notebook computer, or PDA), and include a 
processor for executing program code and memory 112b for 
storing test speech source files 114b, received test speech files 
116b, and test results 118b. Test speech source files 114 may 
comprise a database of recorded WAV files. The received test 
speech files 116a contain the speech communicated, for 
example, from the land-line device 104 and received at the 
mobile telephone device 102, as subsequently degraded by 
the mobile telephone device 102 and the mobile telephone 
network 108 (and other links in the communication path). 
0023 The program code executed by the voice quality test 
apparatus 110b may include algorithms for performing analy 
sis of received speech to determine the quality of the received 
speech. The results may be stored as a test results file 118b. 
For example, the received test speech files 116b may be 
processed to determine the speech quality according to a 
standard PESQ scoring (e.g., ITU-T P862. 1 scoring), or 
another scoring method. The Voice quality test apparatus 
110b may process received test speech files 116b in the time 
domain with determination of level, or in the frequency 
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domain with determination of transfer function, distortion 
factor, rub and buZZ, noise, correlation, impulse response, and 
loudness rating. Measurement parameters may be modified 
according to a given test procedure. Tolerance Schemes may 
be created, modified, and automatically verified. 
(0024. The received test speech file 116b and/or the test 
results file 118b may be transmitted along the data commu 
nication path via the internet 120 back to the voice quality test 
apparatus 110a (or voice server 106) for storage and/or addi 
tional processing. It is to be understood that data communi 
cation path over the internet 120 may include various com 
munication networks, including wireless communication 
networks, to carry the data communications between the 
voice quality test apparatus 110a, 110b. 
0025 Testing also may occur for test speech communi 
cated from the mobile telephone device 102 to the land-line 
device 104. The portable voice quality test apparatus 110b 
may store test speech source files 114b in its memory 112b. In 
Some embodiments the Voice quality test apparatus 110b may 
include an audio player and an audio output device for audi 
bly producing analog (or digital) signals from the test speech 
source files 114b. The test speech source file(s) 114b may be 
produced for reception by the mobile telephone device 102 
and communicated to the land-line device 104 via the mobile 
communication network 108. As discussed previously, the 
test speech source files 114b may be played by an audio 
player and provided to the mobile telephone device 102 for 
transmission over the mobile telephone network 108) directly 
as an analog or digital signal (if appropriate) without being 
audibly produced in Some embodiments. 
0026. The test speech received at the land-line device 104 
may be stored in the memory 112a of the voice quality test 
apparatus 110a as a received test speech file 116a. The 
received test speech file 116a contains the speech communi 
cated, for example, from the mobile telephone device 102 to 
the land-line device 104, and as degraded by the mobile 
telephone device 102 and mobile telephone network 108 (and 
other elements of the communication path). 
0027. The received test speech file 116a may be processed 
to determine the test results 118a. As with the voice quality 
test apparatus 110b, the Voice quality test apparatus 110a may 
execute program code including algorithms for performing 
analysis of received speech to determine the speech quality. 
For example, the received speech files 116a may be processed 
to determine the speech quality according to a standard PESQ 
scoring (e.g., ITU-T P862. 1 scoring), or another scoring 
method. The Voice quality test apparatus 110a may process 
received test speech files 116a in the time domain with deter 
mination of level, or in the frequency domain with determi 
nation of transfer function, distortion factor, rub and buZZ. 
noise, correlation, impulse response, and loudness rating. 
Measurement parameters may be modified according to a 
given test procedure. Tolerance schemes may be created, 
modified, and automatically verified. 
0028. The test results file 118a may be transmitted along 
the data communication path via the internet 120 back to the 
portable Voice quality test apparatus 110b. This is a signifi 
cant function providing Substantially real-time feedback of 
test speech quality to a field operator conducting the test. In 
particular, the field operator may obtain substantially real 
time results for testing in both directions (i.e., from the land 
line device 104 to mobile telephone device 102 and from the 
mobile telephone device 102 to land line device 104). 
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0029. The program code executed by each voice quality 
test apparatus 110a, b also may include one or more code 
segments for implementing and controlling test procedures. 
Further each voice quality test apparatus 110a, b may include 
Software and hardware configured to implement features for 
efficient and effective measurement, system control, calibra 
tion, signal generation, recording, analysis, and data archival. 
In addition, the test speech source files may be the same for 
testing in each direction or, in other embodiments, may be 
different files of test speech. 

Speech Quality Test Methods 
0030 FIG. 2 illustrates an example process 200 for deter 
mining the speech quality provided by a mobile telephone 
device 102 according to an example embodiment of the 
invention. For process 200 first test speech is communicated 
from the mobile telephone device 102 to the land-line device 
104. The land-line device 104 may beat a fixed location, such 
as at a test center, and be coupled to a mobile telephone 
network 108 via the PSTN 109. A voice server 106 and voice 
quality test apparatus (VQTA) 110a also are communica 
tively coupled to the land-line device 104 to control the test 
process at the land-line end. Prior to beginning the test pro 
cess 200, a field operator will take the mobile telephone 
device 102 to be tested into the field. The specific field loca 
tion may be selected to test the performance of the mobile 
telephone device 102 for a specific mobile telephone network 
108 or a given cell or location within the specific mobile 
telephone network 108 or cell. 
0031. To begin a test procedure the field operator may use 
the mobile telephone 102 to call into the test center to estab 
lish a communication link between the mobile telephone 
device 102 and the landline 104 and/or voice server 106. 
Although a test procedure may include sending test speech 
from the land-line device 104 to the mobile telephone device 
102, or vice versa, process 200 describes to test speech that is 
transmitted from the mobile telephone device 102 to the 
land-line device 104. At step 202, the portable voice quality 
test apparatus 110b retrieves a test speech source file 114b 
from memory 112b. At step 204 an audio player program 
executed by the portable voice quality test apparatus 110b 
audibly produces the test speech source file 114b into the 
mobile telephone device 102. At step 206 the mobile tele 
phone device 102 transmits signals representing the received 
input of test speech via the mobile telephone network 108. In 
particular the mobile telephone device 102 is located in the 
field and will communicate as any conventional mobile tele 
phone device, such as by accessing a cell of the network 108. 
The signals representing the input of first test speech propa 
gate through the mobile telephone network 108 and onto the 
PSTN 109 to be received at the land-line device 104. 
0032. At step 208, the signals representative of the first test 
speech (as degraded or otherwise altered along the commu 
nication path) are received and stored at the landline end of 
the test environment 100. Specifically, the signals may be 
converted into digital format and stored in memory 112a as a 
file of received test speech 116a. The VQTA 110a (or voice 
server 106) may insert a time and date stamp to the file 116, 
along with information of the telephone numbers of both the 
mobile telephone device 102 establishing the telephone call 
(e.g., based on a conventional caller ID feature) and the land 
line device 104 called by telephone device 102. Storing the 
received speech (and results file) along with information of 
the calling number, called number, time, and date allows for 

Apr. 30, 2009 

easy retrieval of such data for transmitting to the field opera 
tor. At step 210 the voice quality test apparatus 110a pro 
cesses the received test speech file 116a to determine the 
speech quality of the first test speech as received at the land 
line device 104. The test results may be stored in memory 
112a as a test results file 118a along with information of the 
calling number (i.e., the telephone number of the mobile 
telephone device 102), the called number (i.e., of the landline 
device 108), the time, and the date. Information of the loca 
tion of the mobile telephone 102 may be included in the file 
(e.g., transmitted as a header on the test speech file) as deter 
mined by a GPS module in the VQTA 110b or the mobile 
telephone device 102. 
0033. In some embodiments the portable voice quality test 
apparatus 110b located in the field also may be communica 
tively linked to the internet. For example, the portable voice 
quality test apparatus 110b may comprise a portable com 
puter having a broadband wireless modem. In some embodi 
ments, the mobile telephone device 102 also may serve as a 
device for coupling the voice quality test apparatus 110b to 
the internet 120. The voice quality test apparatus 110a located 
at the test center also may be connected to the internet. At step 
214, the Voice quality test apparatus 110a transmits the test 
results file 118a via the internet to the portable voice quality 
test apparatus 110b, including the time and data stamp and the 
device phone numbers. Additionally, the test results file 118a 
may include location information. 
0034. In one embodiment, the field operator may log onto 
a web site of the test center and retrieve the appropriate test 
results file 118 (e.g., from the voice server 106) by reviewing 
the time and date stamp and/or the telephone number associ 
ated with each test results file 118 (to identify the results 
file(s) associated with the telephone device 102 that was 
tested). Thus, the field operator may simply download the 
appropriate file 118. In another embodiment, the voice qual 
ity test apparatus 110a (or server 106) may identify the por 
table voice quality test apparatus 110b associated with the 
telephone number of the telephone device 102 (and associ 
ated with the results file) and retrieve from memory an inter 
net address or email address (or other destination informa 
tion) for transmitting the test results 118a. Such results may 
be transmitted (e.g., emailed, SMS, etc.) immediately after 
scoring of received test speech or in response to a received 
request. 
0035. Once the test results are received by the field opera 

tor, the results may be displayed for viewing. As a result, 
Substantially real time evaluation of the test speech quality 
may be achieved. The field operator may then conduct addi 
tional tests for other mobile telephone devices or device con 
figurations at the same field location. Alternatively, or in 
addition, the field operator may relocate to another field loca 
tion and perform additional tests for the same mobile tele 
phone device(s). Results may be achieved for many locations 
in a given mobile telephone network 108, and for different 
mobile telephone networks 108. Testing may be repeated at 
other times in the same field locations under different weather 
conditions and different network load conditions to provide 
additional test results. 

0036 FIG. 3 illustrates an example process 300 for deter 
mining the speech quality provided by a mobile telephone 
device 102, which may be implemented instead of, in addition 
to, or concurrently with, process 200 of FIG. 2. In this process 
the test speech is communicated from the land-line device 
104 to the mobile telephone device 102. The land-line device 
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104 may be at a fixed location, Such as at the test center, and 
be coupled to the mobile telephone network 108 via the PSTN 
109. Prior to beginning the test process 300, the field operator 
may take the mobile telephone device 102 to be tested into the 
field. The specific field location may be selected to test the 
performance of the mobile telephone device 102 for a specific 
mobile telephone network 108 or a given cell or location 
within the specific mobile telephone network 108 or cell. The 
location of the mobile telephone 102 may also be recorded 
and stored in the VOTA 110a. 
0037 To begin a test procedure the field operator may use 
the mobile telephone device 102 to call into the test center to 
command or otherwise request that a test procedure be per 
formed and to establish a communication link with the land 
line device 104 and/or voice server 106. At step 302, (and in 
response to the request or command) the Voice quality test 
apparatus 110a retrieves a test speech source file 114.a from 
memory 112a. The Voice quality test apparatus 110a may 
send the test speech source file to the voice server 106. At step 
304 the voice server 106 audibly produces the test speech 
source file 114a into the land-line device 104 (e.g., as second 
test speech). At step 306, the land-line device 104 transmits 
signals representative of the second test speech to the PSTN 
109. The PSTN 109 communicates the signals to the mobile 
telephone network 108 serving the mobile telephone device 
102. In an alternative embodiment the voice server 106 may 
omit the step of creating an audio signal to be audibly received 
by the land-line device 104. Instead the voice server at step 
306 may directly communicate a digital or analog electrical 
signals representative of the second test speech onto the 
mobile telephone network 108, the PSTN 109 or another 
communication network capable of communicating with the 
mobile telephone network 108. 
0038. The signals representing the second test speech 
propagate through the mobile telephone network 108 to be 
received by the mobile telephone device 102 at step 308. The 
signals received at the mobile telephone device 102 are sup 
plied to the VOTA 110b. Specifically, at step 310 the portable 
Voice quality test apparatus 110b receives the signals repre 
sentative of the second test speech (as degraded or otherwise 
altered along the communication path and mobile telephone 
device 102). The received signals may be converted into 
digital format and stored in memory 112b as a received test 
speech file 116b. The voice quality test apparatus 110b may 
insert a time and date stamp to the file 116, along with an 
indication of the telephone numbers of both the mobile tele 
phone device 102 and the land-line device 104 and (in some 
instances) information of the location of the mobile device 
102. At step 312 the portable voice quality test apparatus 110b 
processes the received test speech file 116 to determine the 
speech quality of the second test speech and display the 
results. The speech quality results may be stored in memory 
112b as a test results file 118b. 

0039. A field operator may combine the processes 200, 
300 to perform end-to-end substantially real time testing of 
mobile telephone device communications in both directions 
sequentially or concurrently. As indicated above with regard 
to process 200, the field operator may download the first test 
speech test results, or otherwise receive the results from the 
test center. For example, at step 314 of process 300, the test 
results for the first test speech may be received at the portable 
voice quality test apparatus 110b. At step 316, both the first 
speech test results and the second speech test results may be 
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displayed and compared. Accordingly, Substantially real time 
results of the first and second test speech quality may be 
determined. 
0040. The field operator may conduct additional tests for 
other mobile telephone devices or other device configurations 
at the same field location. Alternatively, or in addition, the 
field operator may relocate to another field location and per 
form additional tests for the same mobile telephone device(s). 
Results may beachieved for many locations in a given mobile 
telephone network 108, and for different mobile telephone 
networks 108. Testing may be repeated at other times in the 
same field locations under different weather conditions and 
different network load conditions to provide additional test 
results. 
0041 While the above example has been described as 
testing the speech quality provided by a telephone, the present 
invention may also be applicable for testing data communi 
cations of a device and determine bit error rates, throughput, 
connectivity, and other not just data quality parameters. 
Receiving test results in Substantially real-time comprises 
receiving the test results within five minutes, more preferably 
within three minutes, even more preferably within sixty sec 
onds, and yet more preferably with third seconds of the deter 
mination of the final test results. 
0042. An example VOTA 110 that may be used in some 
embodiments of the present invention is described in U.S. Pat. 
No. 6,330.428, which is hereby incorporated by reference in 
its entirety. 
0043. It is to be understood that the foregoing illustrative 
embodiments have been provided merely for the purpose of 
explanation and are in no way to be construed as limiting of 
the invention. Words used herein are words of description and 
illustration, rather than words of limitation. In addition, the 
advantages and objectives described herein may not be real 
ized by each and every embodiment practicing the present 
invention. Further, although the invention has been described 
herein with reference to particular structure, steps and/or 
embodiments, the invention is not intended to be limited to 
the particulars disclosed herein. Rather, the invention extends 
to all functionally equivalent structures, methods and uses, 
Such as are within the scope of the appended claims. Those 
skilled in the art, having the benefit of the teachings of this 
specification, may affect numerous modifications thereto and 
changes may be made without departing from the Scope and 
spirit of the invention. 
What is claimed is: 
1. A method of determining the speech quality of a mobile 

telephone device configured to communicate via a mobile 
telephone network, comprising: 

retrieving first test speech from memory of a first com 
puter; 

providing the first test speech to the mobile telephone 
device configured to transmit signals representing the 
first test speech through the mobile telephone network; 

receiving, at a second computer, the signals representing 
the first test speech via a communication path that 
includes the mobile telephone network; 

determining a first speech quality for the received signals 
representing the first test speech; 

storing data of the first speech quality in a memory; 
transmitting data of the first speech quality to the first 

computer, and 
receiving the data of the first speech quality at the first 

computer. 
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2. The method according to claim 1, further comprising: 
retrieving a second test speech from a memory; 
transmitting the second test speech through the mobile 

telephone networkfor reception by the mobile telephone 
device; and 

determining a second speech quality for the second test 
speech received by the mobile telephone device. 

3. The method according to claim 2, wherein said deter 
mining a second speech quality for the second test speech is 
performed by the first computer. 

4. The method according to claim 1, wherein said storing 
data of the first speech quality comprises storing information 
of the first speech quality in association with a telephone 
number of the mobile telephone device. 

5. The method according to claim 1, wherein said storing 
comprises storing information of the location of the mobile 
telephone device. 

6. The method according to claim 1, wherein said provid 
ing comprises audibly producing. 

7. The method according to claim 1, wherein said receiving 
the data comprises receiving the data of the first speech qual 
ity in substantially real time. 

8. The method according to claim 1, wherein said trans 
mitting the data of the first speech quality is performed in 
response to a request from the first computer. 

9. The method according to claim 1, further comprising: 
storing in a memory a plurality of files comprising data of 

speech quality for different mobile telephone devices: 
and 

identifying one of the plurality of files of data of speech 
quality for said transmitting by determining correspon 
dence of a telephone number associated with the one file 
with a telephone number of the mobile telephone device. 

10. A method of determining a communication quality of a 
mobile telephone device configured to communicate via a 
mobile telephone network, comprising: 

transmitting signals representing first test information 
from the mobile telephone device through the mobile 
telephone network; 

receiving signals representative of the first test information 
via the mobile telephone network; 

determining a communication quality for the received sig 
nals; 

storing data of the determined communication quality; and 
transmitting the data of the determined communication 

quality to a computer co-located with the mobile tele 
phone device in Substantially real time. 

11. The method according to claim 10, further comprising: 
transmitting signals representing second test information 

through the mobile telephone network to the mobile 
telephone device; 

receiving, at the mobile telephone device, signals represen 
tative of the second test information via the mobile tele 
phone network; and 

determining a communication quality for the received sig 
nals representative of the second test information. 

12. The method according to claim 10, wherein the com 
munication quality comprise at least one of throughput, con 
nectivity, and error rate. 

13. The method according to claim 10, further comprising: 
storing in a memory a plurality of files comprising data of 

a determined communication quality for different 
mobile telephone devices; and 
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identifying one of the plurality of files for transmitting by 
determining correspondence of a telephone number 
associated with the one file with a telephone number of 
the mobile telephone device. 

14. A method of determining the speech quality of a mobile 
telephone device configured to communicate via a mobile 
telephone network, comprising: 

retrieving first test speech from a memory; 
transmitting signals representing the first test speech 

through the mobile telephone network to the mobile 
telephone device; 

receiving signals, at the mobile telephone device, represen 
tative of the first test speech via a communication path 
that includes the mobile telephone network; and 

determining a speech quality for the received signals. 
15. The method according to claim 14, further comprising: 
performing a second test that includes transmitting second 

test speech via the mobile telephone network from the 
mobile telephone device; and 

receiving test results of the second test at a device co 
located with the mobile telephone device. 

16. The method according to claim 15, wherein said receiv 
ing tests results comprises receiving the rest results in Sub 
stantially real time. 

17. A method of determining a communication quality 
provided by a mobile telephone device configured to commu 
nicate via a mobile telephone network, comprising: 

transmitting signals representing first test information 
from the mobile telephone device through a mobile tele 
phone network; 

receiving signals representative of the first test information 
via the mobile telephone network at a first computer; 

determining a communication quality for the received sig 
nals representative of the first test information; 

transmitting the data of the determined communication 
quality of the received signals representative of the first 
test information to a second computer co-located with 
the mobile telephone device: 

transmitting signals representing second test information 
through the mobile telephone network to the mobile 
telephone device; 

receiving signals representative of the second test informa 
tion via the mobile telephone network at the mobile 
telephone device; and 

determining a communication quality for the received sig 
nals representative of the second test information. 

18. The method according to claim 17, wherein the com 
munication quality determined for the received signals rep 
resentative of the first test information and the second test 
information comprises at least one of throughput, connectiv 
ity, and error rate. 

19. The method according to claim 17, wherein the com 
munication quality determined for the received signals rep 
resentative of the first test information and the second test 
information comprises speech quality. 

20. The method according to claim 17, further comprising: 
storing in a memory a plurality of files comprising data of 

a determined communication quality for different 
mobile telephone devices; and 

identifying, for transmission to the second computer, one 
of the plurality of files by determining a correspondence 
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of a telephone number associated with the one file with 
a telephone number of the mobile telephone device. 

21. A method of providing end-to-end communication 
quality data for a mobile telephone device, comprising: 

performing a first communication test to determine the 
quality of communication from the mobile telephone 
device to a remote land line device; 

storing first test results data, comprising data of the results 
of the first communication test, on a first computer; 

performing a second communication test to determine the 
quality of communication from the remote land line 
device to the mobile telephone device; 

storing second test results data, comprising data of the 
results of the second communication test, on a second 
computer co-located with the mobile telephone device: 
and 

transmitting the first test results data from the first com 
puter to the second computer. 
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22. The method according to claim 21, wherein said trans 
mitting the first test results data comprises transmitting the 
first test results data in substantially real-time. 

23. The method according to claim 21, wherein said per 
forming a first communication test and said performing a 
second communication test are performed concurrently. 

24. The method according to claim 21, wherein the quality 
of communication tested by the first communication test and 
the second communication test comprises speech quality. 

25. The method according to claim 21, further comprising: 
storing in a memory of the first computer a plurality of files 

comprising data of a determined communication quality 
for different mobile telephone devices; and 

identifying one of the plurality of files, for transmission to 
the second computer, by determining a correspondence 
of a telephone number associated with the one file with 
a telephone number of the mobile telephone device. 
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